Mini-invasive corneal surgery and imaging with femtosecond lasers.
Based on the transparency of corneal tissue and on laser plasma mediated non-thermal tissue ablation, near infrared femtosecond lasers are promising tools for minimally invasive intrastromal refractive surgery. Femtosecond lasers also enable novel nonlinear optical imaging methods like second harmonic corneal imaging. The microscopic effects of femtosecond laser intrastromal surgery were successfully visualized by using second harmonic corneal imaging with diffraction limited resolution, strong imaging contrast and large sensing depth, without requiring tissue fixation or sectioning. The performance of femtosecond laser intrastromal surgery proved to be precise, repeatable and predictable. It might be possible to integrate both surgical and probing functions into a single femtosecond laser system.